can be difficult. Therefore, we decided to evaluate an isolation procedure based on the swarming of campylobacters through a semisolid medium. We developed a semisolid blood-free selective motility (SSM) medium which is composed of Mueller-Hinton broth with 0.4% agar and supplemented with cefoperazone (30 ,ug/ml) and trimethoprim (50 ,ig/ml). The SSM medium was compared with our previously described Butzler Medium Virion (Goossens et al., J. Clin. Microbiol. 24:840-843, 1986) and blood-free medium (Bolton and Coates, J. Appl. Bacteriol. 54:115-125, 1983) with cefoperazone (32 ,ug/ml) (Bolton et al., J. Clin. Pathol. 37:956-957, 1986). Of 1,890 routine stool specimens tested, 100 were found to be positive for campylobacters: 95 were recovered with the SSM medium, 94 with the Virion medium, and 90 with the blood-free medium. The SSM medium performed equally well whether it was incubated in the special incubator or the candle jar. Only 4.4 and 7.3% of the plates grew contaminating fecal fora when incubated in the special incubator and the candle jar, respectively. Clearly the SSM medium is easy, quick, cheap, sensitive, and more selective than any other medium which has been developed so far and does not require the addition of blood. We believe that this medium has a future in the routine microbiology laboratory in developed as well as in developing countries.
Campylobacter jejuni and C. coli are now considered a common cause of diarrhea throughout the world. Isolation of these organisms has evolved from a filtration technique in 1972 (4) to the simpler procedure of adding selective antibiotic supplements to solid media in 1977 (12) . Subsequently, other antibiotic combinations were proposed as selective supplements for basal media with blood (1, 3, (5) (6) (7) 9) . Even a blood-free, charcoal-based medium has been developed successfully by Bolton and Coates (2) .
However, recognition of campylobacter colonies on these media can be difficult for several reasons: first, contaminating fecal flora may overgrow campylobacters; second, fecal flora may mimic campylobacter colonies; and third, campylobacter colonies may not always appear as swarming flat colonies. Thus, recovery of campylobacters from stool specimens can be time-consuming; very often staining of suspected colonies will have to be done to confirm the typical campylobacter morphology. Finally, developing countries are having trouble in isolating campylobacters because supplies of sterile blood are not readily available and because the blood-free basal medium is expensive.
For these reasons (Table 1) .
SSM medium showed high sensitivity, taking into account the lowest number of colony-forming units per plate which was still able to produce swarming through the SSM medium (Table 2) .
Finally, we found that swarming of C. jejuni and C. coli occurred equally well in the special incubator and in the candle jar (results not shown).
Evaluation of SSM medium for routine isolation of campylobacters from stool specimens. The two different types of swarming of campylobacters in the SSM medium are illustrated in Fig. 1A and B. Most campylobacters showed continuous swarming through the medium (Fig. 1A) ; however, a minority showed a cloudy type of swarming (Fig.   1B) . In any case, swarming of campylobacters could be easily distinguished from the swarming of contaminating fecal flora (Fig. 1C) . The latter showed a dark white and often discontinuous type of swarming, with an odor which was totally different from the soft and sweet-smelling odor of campylobacters. However, staining was mandatory to confirm the typical spiral morphology of campylobacters. Table 3 shows the results of a comparison between our previously described selective medium (6) , the blood-free medium (2) , and the newly developed SSM medium. A total of 100 patients were found to be positive for campylobacters. No statistically significant differences in isolation rates were found between the different media. The SSM medium performed equally well whether it was incubated in the special incubator or the candle jar: of 1,113 stool specimens, 53 were found positive for campylobacters whether the SSM medium was incubated in the special incubator or the candle jar. We noticed that the degree of swarming of campylobacters through the SSM medium was the same (40.4 mm) whether the medium was incubated in the special incubator or the candle jar.
However, incubation in the candle jar was found to allow greater growth of contaminating fecal flora that was statistically significant: 4.4% with the special incubator versus 7.3% with the candle jar (P < 0.01).
DISCUSSION
We have developed a semisolid selective motility (SSM) medium, which is composed of Mueller-Hinton broth with 0.4% agar and to which cefoperazone (30 ,ug/ml) and trimethoprim (50 ,ug/ml) were added.
Mueller-Hinton is among the best basal broths for the growth of campylobacters, provided that a good batch is selected, because there is significant batch-to-batch variation. The agar concentration also necessitates careful selec- tion, because we noted that a change in agar lot number markedly affected the degree of swarming (the optimal agar concentration ranges from 0.28 to 0.40%, depending on the batch and commercial source).
There are many reasons why we would strongly recommend the use of this SSM medium by microbiologists. First of all, the medium is very cheap and easy to prepare; Mueller-Hinton broth and agar are the only basal ingredients. The use of small petri dishes (diameter, 5 cm) further reduces the cost of the medium and are very easily placed into the candle jar (two plates can be put next to each other in a 2.5-liter jar). Only two antibiotics have to be incorporated (inhibition of gram-positive organisms and yeasts is no longer necessary). The kit, consisting of the basal medium as well as the new supplements of trimethoprim and cefoperazone, is now available commercially from Institut Virion AG, Zurich, Switzerland. Second, the medium is easy to interpret; plates are read only for swarming, not for organisms. Third, the typical spiral forms of campylobacters were observed exclusively with the SSM medium. Indeed, coccoid transformation, as can be seen with campylobacters on solid media, was never seen in the semisolid medium. Fourth, contamination with fecal flora in the SSM medium is much lower than with any other selective medium which has been developed so far. Indeed, only 4.4% of the SSM plate were contaminated with fecal flora versus 29.3% for Butzler medium Virion (6), 42.6% for Karmali medium (10), 65.3% for Skirrow medium (8), 59.7% for Preston medium (6), and 37.6% for the blood-free medium (6) . As a consequence, the time saved with the SSM medium is considerable. Fifth, SSM medium is highly sensitive. Sixth, the antibiotic supplement in the SSM medium did not inhibit the growth of C. coli, as has been shown for other supplements (6, 11) . Indeed, inhibition of C. coli is mainly due to the presence of polymyxins, which were omitted from the SSM medium.
Seventh, the SSM medium does not require the addition of blood. This has several advantages; commercially available blood is expensive, sterile blood might be difficult to obtain, especially in developing countries, and finally, the addition of blood can cause variable and misleading results (11) .
A disadvantage of the SSM medium -is that nonmotile campylobacters might not be identified; however, all five C. jejuni which were only isolated on solid media were found to be highly motile, and subculture in the SSM medium showed a swarming of 250 mm after 48 h. We have no explanation VOL. 27, 1989 on October 19, 2017 by guest http://jcm.asm.org/ Downloaded from for why these five C. jejuni were missed with the SSM medium, especially because the plates did not show any contamination with fecal flora. Nor do we have any explanation for why six C. jejuni were missed with Butzler medium Virion and 10 were missed with the blood-free medium.
In conclusion, we have developed a semisolid selective motility medium for the recovery of campylobacters from stool specimens. The medium is easy, quick, cheap, and more selective than any other medium which has been developed so far and does not require the addition of blood. We believe that this medium has a future in the routine microbiology laboratory in developed as well as in developing countries.
